Dual mode of corticothalamic synaptic termination in the mediodorsal nucleus of the rhesus monkey.
Electron microscopic autoradiography (EM-ARG) was used to assess the synaptic organization of corticothalamic terminals in the parvicellular division of the mediodorsal thalamic nucleus. Examination of the synaptic organization in unreacted tissue revealed several distinct synaptic types distributed among glomerular and nonglomerular regions of the neuropil. Within glomeruli, three presynaptic terminal classes were found. The majority of profiles (as many as eight to ten per glomerulus) were presynaptic dendrites (PSDs) forming symmetric synaptic contacts with a central dendrite, and occasionally with other PSDs. One or two large terminals densely packed with round vesicles (LR terminals) were also present in each glomerulus. This terminal class made multiple asymmetric contacts with the central dendrite, as well as with many PSDs within the glomerulus. Finally, small terminals with round vesicles (SR terminals) formed asymmetric synaptic junctions with PSDs in some glomeruli. PSDs and SR terminals were also found in the extraglomerular neuropil, although in different proportions than in the glomeruli. In the extraglomerular neuropil SR terminals were the most abundant terminal class and these terminals made synaptic contacts with dendrites of all sizes. PSDs were seen in considerably smaller numbers than in the glomeruli. Finally, the extraglomerular neuropil contained a moderate number of small to medium terminals that formed symmetric synaptic junctions (SF terminals) with cell bodies and dendrites of all sizes. Synaptic profiles related to corticothalamic inputs were identified by injecting the prefrontal cortex of two rhesus monkeys with 3H-leucine and -proline and analyzing the distribution and morphology of radiolabeled terminals. Quantitative analysis of the density of silver grains over different tissue compartments revealed a positive labeling index for two terminal classes: SR and LR terminals. Labeled SR terminals were concentrated in the extraglomerular neuropil and labeled LR terminals were found within glomeruli where they formed synaptic contact with the central dendrite, as well as with presynaptic dendrites of the glomerulus. In contrast to many other thalamic nuclei, cortical input to the mediodorsal nucleus arrives via two distinctive synaptic pathways, one terminating extraglomerularly and the other terminating within the synaptic glomeruli. The dual mode of corticothalamic terminations in the mediodorsal nucleus suggests a more potent and possibly different role for cortical input in the regulation of neuronal activity in this association nucleus than in sensory nuclei of the thalamus.